JC17 Rec'd PCT/PTO 2 6 APR 2001 



FORMPTO-1390 
(REV. 11-2000) 



U S DEPARTMENT OF COMMERCE PATENT AND TRADEMARK OFFICE 



TRANSMITTAL LETTER TO THE UNITED STATES 
DESIGNATED/ELECTED OFFICE (DO/EO/US) 
CONCERNING A FILING UNDER 35 U.S.C. 371 



ATTORNEY 'S DOCKET NUMBER 

COLO 01 



U.S. APPLICATION NO. (If known, see 37 CFR 1.S 

09/830388 



INTERNATIONAL APPLICATION NO. 
PCT/GB99/Q3521 



INTERNATIONAL FILING DATE 

25 October 1999 



PRIORITY DATE CLAIMED 
7f> October 1998 



TITLE OF INVENTION 

OFFSHORE STRUCTURE 



APPLICANTS S) FOR DO/EO/US 
Collier et .^L 



Applicant herewith submits to the United States Designated/Elected Office (DO/EO/US) the following items and other information: 

1 . 0 This is a FIRST submission of items concerning a filing under 35 U.S.C. 371 . 

2. □ This is a SECOND or SUBSEQUENT submission of items concerning a filing under 35 U.S.C. 371. 

% 0 This is an express request to begin national examination procedures (35 U.S.C. 371(f)). The submission must include 
items (5), (6), (9) and (21) indicated below. 

4. [X] The US has been elected by the expiration of 19 months from the priority date (Article 3 1). 

1 0 A copy of the International Application as filed (35 U.S.C. 371(cX2)) 

a. [J is attached hereto (required only if not communicated by the International Bureau). 

b. has been communicated by the International Bureau. 

c. O is not required, as the application was filed in the United States Receiving Office (RO/US). 
H5. n An English language translation of the International Application as filed (35 U.S.C. 371(c)(2)). 

i' a * CD is attached hereto. 

^ b. [] has been previously submitted under 3 5 U.S.C. 1 54(d)(4). 

!SJ. [Xj Amendments to the claims of the International Aplication under PCT Article 19 (35 U.S.C. 371(c)(3)) 
;7= a * CU zxt attached hereto (required only if not communicated by the International Bureau), 
ill b. [~| have been communicated by the International Bureau, 

33 c - O tave not b een made ; however, the time limit for making such amendments has NOT expired. 
1_ d. jx] have not been made and will not be made. 

:Yp. LZ1 An English language translation of the amendments to the claims under PCT Article 19 (35 U.S.C. 371 (cX3)). 
h$. □ An oath or declaration of the inventors) (35 U.S.C. 371(c)(4)). 

jf). O An English lanugage translation of the annexes of the International Preliminary Examination Report under PCT 
*j Article 36 (35 U.S.C. 371(c)(5)). 

wife 

Items 11 to 20 below concern document(s) or information included: 

1 1 . H A* 1 Information Disclosure Statement under 37 CFR 1 .97 and 1 .98. 

12. An assignment document for recording. A separate cover sheet in compliance with 37 CFR 3.28 and 3.31 is included. 
1 3 . 03 A FIRST preliminary amendment. 

14. □ A SECOND or SUBSEQUENT preliminary amendment. 

1 5. [[] A substitute specification. 

16. [~| A change of power of attorney and/or address letter. 

17. n A computer-readable form of the sequence listingin accordance withPCTRule 13ter.2 and 35 U.S.C. 1.821 - 1.825. 

1 8. |H] A second copy of the published international application under 35 U.S.C. 154(d)(4). 
A second copy of the English language translation of the international application under 35 U.S.C. 154(d)(4). 



19. □ 

20. Other items or information: 



Copy of International Preliminary 
Examination Report 



page 1 of 2 



JC03 Rec't ?CT/PTO 2 6 APR 2Q0I 



U.S. APPLICATION 



INTERNATIONAL APPLICATION NO 

PCT/GB99/03521 



ATTORNEY'S DOCKET NUMBER 

COLO 01 



$1000.00 



. $860.00 



21.0 The following fees are submitted: 

BASIC NATIONAL FEE (37 CFR 1.492 (a) (l)-(5)): 

Neither international preliminary examination fee (37 CFR 1.482) 
nor international search fee (37 CFR 1.445(aY2)) paid to USPTO 
and International Search Report not prepared by the EPO or JPO 

International preliminary examination fee (37 CFR 1.482) not paid to 
USPTO but International Search Report prepared by the EPO or JPO . . 

International preliminary examination fee (37 CFR 1.482) not paid to USPTO 

but international search fee (37 CFR 1 .445(a)(2)) paid to USPTO $710.00 

International preliminary examination fee (37 CFR 1.482) paid to USPTO 

but all claims did not satisfy provisions of PCT Article 33(l)-(4) $690.00 

International preliminary examination fee (37 CFR 1.482) paid to USPTO 

and all claims satisfied provisions of PCT Article 33(l)-(4) $100.00 

ENTER APPROPRIATE BASIC FEE AMOUNT = 



CALCULATIONS PTO USE ONLY 



860.00 



Surcharge of $130.00 for furnishing the oath or declaration later than [jj 20 fxl 30 
months from the earliest claimed priority date (37 CFR 1.492(e)). 



130.00 



'CLAIMS 



NUMBER FILED 



NUMBER EXTRA 



RATE 



Total claims 



32- 



•20 



j_a_ 



x $18.00 



324. OQ 



Independent claims 



■3 - 



x $80.00 



160.00 



MULTIPLE DEPENDENT CLAIM(S) (if applicable) 



+ $270.00 



TOTAL OF ABOVE CALCULATIONS = 



$ 1 ,474.00 



Applicant claims small entity status. See 37 CFR 1.27. The fees indicated above 
are reduced by 1/2. 



SUBTOTAL - 



$ 1 ,474.00 



processing fee of $130.00 for famishing the English translation later than Q 20 Q 30 
f&onths from the earliest claimed priority date (37 CFR 1.492(f)). 



TOTAL NATIONAL FEE = 



igee for recording the enclosed assignment (37 CFR 1.21(h)). The assignment must be 
accompanied by an appropriate cover sheet (3 7 CFR 3.28,3.31). $40.00 per property + 



$ 1 ,474.00 



TOTAL FEES ENCLOSED = 



$ 1 ,474.00 



KR5 

3 



Amount to be 
refunded: 



charged: 



[x| A check in the amount of $ 1 , 474 . 00 to cover the above fees is enclosed. 



b. r-j Please charge my Deposit Account No 



indie amount of $ . 



to cover the above fees. 



A duplicate copy of this sheet is enclosed. 



c. [xj The Commissioner is hereby authorized to charge any additional fees which may be required, or credit any 

overpayment to Deposit Account No. 04-1 075 A duplicate copy of this sheet is enclosed. 

d. □ Fees are to be charged to a credit card. WARNING: Information on this form may become public. Credit card 

information should not be included on this form. Provide credit card information and authorization on PTO-2038. 



NOTE: Where an appropriate time limit under 37 CFR 1.494 or 1.495 has not been met, 
1.137 (a) or (b)) must be filed and granted to restore the application to pending status^ 

SEND ALL CORRESPONDENCE TO: 

Everett G m Diederiks, Jr # 

DIEDERIKS & WHITELAW, PLC 

12471 Dillingham Sq., #301 
Woodbridge, VA 22192 




Everett G> Diederiks, Jr. 



NAME 



33,323 



REGISTRATION NUMBER 



FORM PTO-1 390 (REV 11-2000) page 2 of 2 



09/830388 

JC03 Rec'c "'CT/PTO 2 6 APR 2001 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of Collier et al. ) 

) Art Unit: n/a 
) 

Serial Number Not Yet Assigned ) Examiner: n/a 

) 

Filed Herewith ) Atty Docket: COL001 

For: OFFSHORE STRUCTURE 

PRELIMINARY AMENDMENT 

Assistant Commissioner of Patents 
Washington, D.C. 20231 

Dear Sir: 

Prior to examination of the above-identified U.S. national stage application, 
kindly amend the application in accordance with the following particulars: 

IN THE ABSTRACT : 

Kindly insert the enclosed Abstract for the original Abstract provided in the 
International Application. 

IN THE CLAIMS: 



Kindly amend claims 4, 5, 8, 9, 12-14, 16, 20, 21, 24, 25, 28, 29, 32, 33, 35 
and 36 as indicated on the substitute pages enclosed herewith. 



PRELIMINARY AMENDMENT 
Inventor: Collier etaL 
Page 2 



REMARKS 

All the changes made to the claims only deal with deleting any multiple 
dependencies in the claims. Therefore, no new matter has been added by any of these 
changes. Upon entry of these changes, examination of the application is respectfully 
requested. 



Respectfully submitted, 




Attorney for Applicant 
Registration No. 33,323 

Date: April 26,2001 
DIEDERIKS & WHITELAW, PLC 
12471 Dillingham Square, #301 
Woodbridge, VA 22192 
Tel: (703) 583-8300 
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Claims 

1 . An offshore structure comprising a base, a deck, and a plurality of 
lattice legs extending between the base and the deck, wherein the legs are 
arranged outboard of the deck and a connection is provided between an 
inwardly facing face of each said leg and the deck. 

2. An offshore structure as claimed in claim 1, wherein each said 
lattice leg comprises a vertically extending chord at each corner thereof. 

3. An offshore structure as claimed in claim 2, wherein each said leg 
chord is circular in cross section. 

4. (Amended) An offshore structure as claimed in claim 1, wherein 
each said lattice leg is triangular. 

5. (Amended) An offshore structure as claimed in claim 2, wherein 
the connection between each said leg and the deck comprises a shear 
plate attached substantially vertically between the deck and a said leg 
chord. 

6. An offshore structure as claimed in claim 5, wherein the 
connection further comprises a stiffening plate extending through a 
diameter of the leg chord, wherein a first side edge of said shear plate is 
welded to said stiffening plate and said shear plate and said stiffening 
plate are substantially aligned. 

7. An offshore structure as claimed in claim 6, wherein the stiffening 
plate extends over a greater length of the leg chord than the shear plate. 
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8. (Amended) An offshore structure as claimed in claim 6, wherein the 
inboard end of said shear plate is welded between two plates extending 
outwardly from the deck edge. 

9. (Amended) An offshore structure as claimed in claim 5, wherein the 
connection further comprises a further metal coupling plate attached 
horizontally between the deck and the let chord. 

10. An offshore structure as claimed in claim 9, wherein the coupling 
plate has a cut-out in an edge facing the leg chord, such that a part of the 
periphery of the leg chord is held within the cut-out. 

11. An offshore structure as claimed in claim 10, wherein the cut-out is 
elliptical in shape. 

12. (Amended) An offshore structure as claimed in claim 9, wherein a 
horizontal web is attached to the deck and the coupling plate is butt welded 
thereto. 

13. (Amended) An offshore structure as claimed in claim 9, wherein plate 
stiffeners extending from the inboard end to the outboard end are provided in 
the coupling plate. 

14. (Amended) An offshore structure as claimed in claim 9, wherein a 
coupling plate is provided at the top and the bottom of the shear plate. 

15. An offshore structure as claimed in claim 14, wherein each coupling 
plate is welded to the shear plate at the join between the plates. 

16. (Amended) An offshore structure as claimed in claim 2, wherein the 
connection is formed between the deck 
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and two said leg chords located at either end of the inwardly facing face 
of the lattice leg. 

17. A method of installing an offshore structure comprising a base, a 
deck and a plurality of lattice legs located outboard of the deck, the 
method comprising the steps of: jacking the deck to the required height; 
forming a permanent connection between the deck and the legs; and 
removing the jacking system from the structure. 

18. A method of installing an offshore structure as claimed in claim 17, 
wherein guides are provided on the deck so as to guide the deck as it is 
jacked up the legs. 

19. A method of installing an offshore structure as claimed in claim 1 8, 
further comprising the steps of: attaching four legs to the base; attaching 
two guides to the deck; floating the deck over the base so that it passes 
between the legs until the guides abut against two said legs; and attaching 
another two guides to the deck. 

20. (Amended) A method of installing an offshore structure as claimed 
in claim 18, wherein the guides comprise beams attached to and 
projecting from the upper surface of the deck and being shaped for 
engaging a chord of a said leg. 

21. (Amended) A method of installing an offshore structure as claimed 
in claim 17, wherein the deck is located relative to the legs prior to 
formation of the permanent connection. 

22. A method of installing an offshore structure as claimed in claim 21, 
wherein the deck is located by 
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pulling the leg towards the deck so as to hold the leg chord against the 
guide. 

23. A method of installing an offshore structure as claimed in claim 22, 
wherein a hydraulic tugger is provided between an outer edge of the leg 
and the deck so as to pull the leg towards the deck. 

24. (Amended) A method of installing an offshore structure as claimed 
in claim 21, wherein hydraulic screw jacks are provided at the base of the 
deck so as to push the inboard leg chords away from the lower deck edge. 

25. (Amended) A method of installing an offshore structure as claimed 
in claim 22, wherein the deck is pulled towards each of the legs. 

26. A method of locating a deck of an offshore structure relative to a 
plurality of outboard lattice legs, said legs comprising a plurality of 
chords arranged at respective corners thereof, said method comprising the 
steps of pulling an outer leg chord towards said deck and pushing the leg 
chords located adjacent the deck away therefrom. 

27. A method of locating a deck of an offshore structure relative to a 
plurality of outboard lattice legs as claimed in claim 26, wherein the outer 
leg chord is pulled towards the deck by means of a hydraulic tugger. 

28. (Amended) A method of locating a deck of an offshore structure 
relative to a plurality of outboard lattice legs as claimed in claim 26, 
wherein the leg chords located adjacent the deck are pushed away 
therefrom by means of hydraulic screw jacks extending 
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from the deck edge. 

29. (Amended) A method of installing an offshore structure as claimed 
in claim 17, wherein the permanent connection is formed by welding a 
substantially vertically extending shear plate between a chord of the 
lattice leg and the deck edge. 

30. A method of installing an offshore structure as claimed in claim 29, 
wherein a stiffening plate is provided through a diameter of the leg, and a 
first side edge of said shear plate is welded to said stiffening plate, and 
said shear plate and said stiffening plate are substantially aligned. 

31. A method of installing an offshore structure as claimed in claim 30, 
wherein the stiffening plate extends over a greater length of the leg chord 
than the shear plate. 

32. (Amended) A method of installing an offshore structure as claimed 
in claim 30, wherein two plates are welded to the deck edge on respective 
sides of the shear plate and extending outwardly from the deck edge, and 
the inboard end of said shear plate is welded between the two plates. 

33. (Amended) A method of installing an offshore structure as claimed 
in claim 29, wherein the connection further comprises a further metal 
coupling plate attached horizontally between the deck and the leg chord, 
the second metal plate having a cut-out in an edge facing the leg chord, 
such that a part of the periphery of the leg chord is held within the cut- 
out. 

34. A method of installing an offshore structure as claimed in claim 33, 
wherein the cut-out is elliptical 
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in shape. 

35. (Amended) A method of installing an offshore structure as claimed 
in claim 33, wherein a coupling plate is provided at the top and the 
bottom of the shear plate. 

36. (Amended) A method of installing an offshore structure as claimed 
in claim 33, wherein the shear plate and the coupling plate are welded 
together. 

37. An offshore structure comprising a base, a deck, and a plurality of 
legs extending between the base and the deck, wherein the legs are 
arranged outboard of the deck and a connection is provided between an 
inwardly facing face of each said leg and the deck. 

38. A method of installing an offshore structure comprising a base, a 
deck and a plurality of legs located outboard of the deck, the method 
comprising the steps of jacking the deck to the required height; forming a 
permanent connection between the deck and the legs; and removing the 
jacking system from the structure. 
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Abstract 



An offshore structure includes a base, a deck and a plurality of 
lattice legs extending between the base and the deck. The legs are 
arranged outboard of the deck and a connection is provided between an 
inwardly facing face of each leg and the deck. 
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Offshore Structure 

The present invention relates to offshore 
structures such as for example, relocatable oil 
production platforms. 

It is known in the art to provide offshore 
structures for use in oil production having a base, a 
number of legs and a platform which are pre-assembled 
before the entire structure is then transported to the 
production site. However, the transportation and 
^ installation of such structures is extremely costly and 

^ time consuming so that they are not easily relocatable. 

''{KM? 

ijl Therefore it has been proposed in the art to 

!| 15 provide offshore platforms in which a jacking system is 
|Tj used t( => lower the base to the seabed and to raise the 

W platform to the required height above the base. Thus, 

™' ideally the deck or platform may be easily lowered and 

q the base may be easily raised so that the entire 

20 structure can then be moved to a new site. Such 
Q platforms have a plurality of legs, a base and a 

Q platform and a rack and pinion type of jacking device 

has been used to raise and lower the base and platform 
as required. The rack and pinion provides a guide for 
25 the base and platform as they are being raised and 

lowered and also can be locked off so as to hold the 
platform at the required height while the rig is in use. 

However, the jacking equipment required for such 
decks is expensive to produce and, in addition, as it 
30 remains permanently attached to the deck, it requires 
regular maintenance which is also extremely costly. 
Thus, if it were possible to remove the jacking system 
from the structure after installation, substantial 
savings could be made. 
35 The present invention therefore seeks to provide an 

improsed offshore structure in which a jacking system is 
not used to hold up the deck. 
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Therefore, from a first aspect, the present 
invention provides an offshore structure comprising a 
base, a deck and a plurality of legs extending between 
the base and the deck, wherein the legs are arranged 
5 outboard of deck and a connection is provided between an 
inwardly facing face of each said leg and the deck. 

By providing legs located outboard of the platform, 
the deck may be raised to the required height relatively 
easily. Also, the formation of the connection between 
10 the legs and the deck allows the jacking system easily 
to be removed after installation. Thus, a standard 
jacking system can be hired for the duration of the 

St 

installation of the structure, avoiding the 
manufacturing and maintenance costs involved with the 
15 permanent jacking systems of the prior art. 
jj Preferably the deck is formed so that it does not 

include recesses for the legs . Preferably the deck is 
7 generally rectangular. 

3 Most preferably the jacking system provided to 

J 20 raise the deck is also arranged entirely outside the 
□ line of the deck. 

The legs could take any known form, for example 
tubular or, more preferably a lattice, for example a 
lattice made up of angle sections. Preferably each 
25 lattice leg comprises a vertically extending chord at 

each corner thereof. Still more preferably, each chord 
is circular in cross-section. 

Further, the lattice leg may be of any shape which 
satisfies the design requirements for a particular 
30 structure. However, preferably the lattice leg is 
triangular. 

The connection between each leg and the deck could 
be formed in any suitable manner. Preferably, the 
connection between each leg and the deck comprises a 
35 shear plate attached substantially vertically between 
the platform and a leg chord. 

In certain design situations, the chord of the leg 
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could be of sufficient strength for the required 
loading. However, preferably the connection further 
comprises a stiffening plate extending through a 
diameter of the tubular member, wherein a first end of 
the shear plate is welded to the stiffening plate and 
the shear plate and the stiffening plate are 
substantially aligned. 

This provides a relatively simple means of 
connecting the shear plate to the tubular member and 
also provides extra strength in the structure. 

In the event that the base of the structure was 
lying level on the seabed, the deck could be raised to 
the same height on each of the legs of the structure. 
However, in order to provide tolerances in the level of 
the deck relative to the legs, thus allowing for 
different seabed conditions, the stiffening plate 
preferably extends over a greater length of the chord 
than the length of shear plate. 

Thus, the shear plate need not be accurately 
aligned in the vertical direction before being welded to 
the stiffening plate. 

Preferably, tolerance in the distance between the 
inboard end of the shear plate and the deck edge is also 
accommodated. Thus, preferably the inboard end of the 
shear plate is welded between two plates extending 
outwardly from the deck edge. 

Preferably, the shear plate as described above 
carries only the shear forces between the platform and 
the legs. Therefore, the connection preferably further 
comprises at least one further coupling plate attached 
horizontally between the deck and the leg chords. This 
plate may carry tensile and compressive forces and 
bending moment loading applied between the deck and the 
legs . 

The coupling plate could be attached to the tubular 
chord and the deck in any suitable manner. Preferably 
however, the coupling plate has a cut-out in its end 
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facing the leg chord, such that a part of the periphery 
of the leg chord is received within the cut-out. More 
preferably still, the cut-out is elliptical in shape. 
Therefore, a degree of tolerance in angular misalignment 
of the platform relative to the tubular leg is provided. 

Although the coupling plate may be attached to the 
deck in any suitable manner, it is desirable that the 
plate be relatively simple to connect to the deck on- ■ 
site. Preferably therefore, a horizontal web is 
attached to the deck and the coupling plate is butt 
welded thereto. 

The coupling plate could be designed so as to be of 
sufficient strength itself to carry the necessary 
loading. However, preferably plate stiffeners extending 
from the inboard end to the outboard end and most 
preferably across the deck web are provided in the 
coupling plate* Still more preferably, a coupling plate 
is provided both at the top and the bottom of the shear 
plate . 

Although it may be possible to attach the plates 
together in various ways, each coupling plate is 
preferably welded to the shear plate at the join between 
the plates . 

Although a single connection could be provided 
between each of the legs and the deck, in a preferred 
embodiment of the invention, the connection is formed 
between the deck and two leg chords located at either 
end of the inwardly facing face of the lattice legs. 
Such an arrangement allows a stable connection to be 
formed between each leg and the deck. 

In addition to the structure described above, a 
method of installing an offshore platform having some of 
the above described features is believed to be novel and 
inventive in its own right. Therefore, from a second 
aspect, the present invention provides a method of 
installing an offshore structure comprising a base, a 
deck and a plurality of legs located outboard of the 
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deck, the method comprising the steps of: jacking the 
deck to the required height; forming a permanent 
connection between the deck and the legs; and removing 
the jacking system from the structure. 

As the legs of the structure are located entirely 
outboard of the deck, the deck may be jacked up the leg 
relatively easily without a high risk of it becoming 
obstructed. In addition, the removal of the jacking 
system allows the installation of the structure to be 
carried out at a significantly reduced cost. 

Also, the jacking mechanism is also preferably 
entirely located outside the line of the deck. 

Although as stated above, the deck would be 
unlikely to become obstructed when being jacked up the 
legs, guides are preferably provided on the deck so as 
to guide the deck as it is jacked up the leg. Thus, in 
severe wave and wind conditions as are often found on 
site, the deck is hindered from moving excessively 
relative to the legs. However, guides may not be 
necessary depending on the size of the platform, water 
depth and other factors . 

There will be many possible ways of assembling the 
base, deck, legs and guides relative to one another 
prior to installation of the platform. However, 
preferably, the method of installing the offshore 
structure further comprises the steps of: attaching four 
legs to the base; attaching two guides to the deck; 
floating the deck over the base so that it passes 
between the legs until the guides engage two of said 
legs; and attaching two guides to the deck. 

Thus two guides are installed after the deck has 
been floated into position so that they do not interfere 
with the positioning of the deck. 

Preferably, the guides comprise beams attached to 
and projecting from the deck and being shaped for 
engaging a chord of a said leg. 

Preferably, the deck is located relative to the 
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legs prior to formation of the permanent connection. 
This allows some elements of the permanent connection to 
be prefabricated as their approximate dimensions will be 
known. In addition, as the deck cannot move relative to 
the legs once it has been located, the permanent 
connection is easier to make. 

Preferably, the deck is located by pulling the leg 
towards the deck so as to hold a leg chord against the- 
guide. Still more preferably, a hydraulic tugger is 
provided between an outer edge of the leg and the deck 
so as to pull the leg towards the deck. 

In the method described above, the legs might skew 
slightly when the hydraulic tugger is tightened. This 
is because, the leg chord adjacent the guide would be 
held in position so that the other leg chord adjacent 
the deck would continue to be pulled towards the deck, 
effectively pivoting the leg about the guide. 
Therefore, hydraulic screw jacks are preferably provided 
at the base of the platform so as to push the inboard 
leg chords away from the lower deck edge, thus locating 
the leg squarely adjacent the deck edge. 

Each of the legs could be located relative to the 
deck one by one and the permanent connection formed 
after each. leg was located. However, preferably, the 
deck is pulled towards each of the legs simultaneously. 
This allows the location of the deck relative to the 
legs to be adjusted so as to provide a relatively even 
gap between each of the legs and the deck. 

The method of locating a deck of an offshore 
structure relative to a plurality of outboard lattice 
legs is further considered to be novel and inventive in 
its own right. Therefore, according to a third aspect, 
the present invention provides a method of locating a 
deck of an offshore structure relative to a plurality of 
outboard lattice legs, said legs comprising a plurality 
of chords arranged at respective corners thereof, said 
method comprising the steps of pulling an outer leg 
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chord towards said deck and pushing the leg chords 
located adjacent the deck away therefrom. 

Preferably, the outer leg chord is pulled towards 
the deck by means of a hydraulic tugger. 

Still more preferably, the leg chords located 
adjacent the deck are pushed away therefrom by means of 
hydraulic screw jacks extending from the deck edge. 

When installing the offshore structure, the 
permanent connection could be made by any suitable 
means. However, preferably, the permanent connection is 
formed by welding a substantially vertically extending 
shear plate between a chord of the lattice leg and the 
deck edge. Still more preferably, a stiffening plate is 
provided through a diameter of the leg chord, and a 
first side edge of said shear plate is welded to said 
stiffening plate, and said shear plate and said 
stiffening plate are substantially aligned. 

In order to allow for tolerance in the vertical 
level of the deck relative to the leg, the stiffening 
plate preferably extends over a greater length of the 
leg chord than the length of the shear plate. 

In order to provide tolerance in the horizontal 
dimensions of the gap between the deck edge and the 
inboard edge of the stiffening plate, two plates are 
preferably welded to the deck edge on respective sides 
of the shear plate and extending outwardly from the deck 
edge, and the inboard end of the said shear plate is 
preferably welded between the two plates . 

Preferably, the shear plate carries shear forces 
only such that the web plate does not have to line up 
precisely with the bulkhead of the deck. Therefore, the 
connection further preferably comprises a further 
coupling plate attached horizontally between the deck 
and the leg chord, the second plate having a cut-out in 
an edge facing the leg chord, such that a part of the 
periphery of the leg chord is received within the cut- 
out. Still more preferably, the cut-out is elliptical 
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in shape . 

Although sufficient strength could be provided by a 
single coupling plate located either above or below the 
shear plate, preferably, a coupling plate is provided at 
the top and the bottom of the shear plate. Still more 
preferably, the shear plate and the coupling plate are 
welded together. 

A preferred embodiment of the invention will now be 
described by way of example only and with reference to 
the accompanying drawings in which: 

Figure 1 is a side elevation of an offshore 
structure ; 

Figure 2 is a side elevation of the structure of 
Figure 1, showing the deck and the base in their final 
positions relative to the legs; 

Figures 3.1 to 3.12 are a series of schematic 
drawings showing the construction and installation 
sequence of the offshore structure; 

Figure 4 is a side elevation of a leg of the 
offshore structure, showing the arrangement of a jacking 
system relative to the leg; 

Figure 5 is a top plan view of the offshore 
structure, showing the arrangement of installation 
guides relative to the legs of the structure; 

Figure 6 is a detail as shown at A on Figure 5; 

Figure 7 is a plan view of a leg of the structure 
showing how the leg is located relative to the deck; 

Figure 8 is a section through AA of Figure 7; 

Figure 9 is a perspective view showing the 
connection made between a chord of a leg of the 
structure and the platform; 

Figure 10 is a top plan view of the connection 
between a leg of the structure and the platform; 

Figure 11 is a section along line 1-1 as shown in 
Figure 10; 

Figure 12 is a detail at point A as shown in Figure 

11; 
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Figure 13 is a detail at point B as shown in Figure 
10; and 

Figure 14 is a section along line 2-2 of Figure 12. 
As shown in Figures 1 and 2, an offshore production 
5 platform 2 is provided having a concrete gravity base 4 
of conventional construction, four triangular section 
lattice legs 6, and a deck 8. When installed, the 
gravity base 4 lies on the seabed and a permanent 
connection is provided between the deck 8 and the legs 6 
10 which are arranged outboard of the deck 8, which carries 
conventional topsides equipment. 

As is further shown in Figure 2, lifting beams 10 
3 are provided at the top of each of the lattice legs 6. 

ily During installation a jacking system, which will be 

^ 15 discussed later will be attached between the lifting 
isj. beams 10, the deck 8 and the base 4 so that the base and 

% deck may be raised and lowered relative to one another, 

r The basic steps involved in the construction and 

£3 installation of the various components of the offshore 

^ 20 structure will now be described with reference to 
3 Figures 3.1 to 3.12. 

;^ As shown in Figure 3.1, the deck 8 of the structure 

is constructed at an onshore site. The deck 8 is of a 
generally standard rectangular construction and is 

25 designed to float, which avoids the need to use separate 
barges when transporting the structure to the 
installation site as will be shown below. In 
particular, the deck will provide buoyancy to transport 
the platform from its place of fabrication to the 

30 offshore site, will assist in installing the platform at 
that site, refloat the platform at the end of its useful 
life at that site, transport it to another site, and 
eventually remove the platform to shore to be scrapped. 

The deck 8 is then launched onto a semi -submersible 

3 5 barge 12 which is submerged so that the deck 8 floats 

off onto the water (Figures 3.2 and 3.3). The deck 8 is 
then towed to a fitting out quay where the topsides are 
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installed on the deck (see Figure 3.4) . 

Figures 3.5 to 3.8 show the construction and 
installation of the gravity base 4 and legs 6 of the 
structure. As shown in Figure 3.5, the legs 6 and the 
base 4 are constructed on shore, one of the legs 6 then 
being attached to each of the four corners of the base 4 
in a conventional manner. A jacking system (not shown) 
is then assembled between the base 4 and the legs 6. In 
particular a plurality of strand jacks are connected 
between the lifting beams 10 at the tops ,of the legs 4 
and the gravity base. The jacking system is arranged 
outboard of the line of the deck 8 . 

Next, the base 4 is launched onto a semi- 
submersible barge 12, the barge is submerged and the 
base and legs are floated off the barge. The base 4 is 
then sunk in the shallow water close to the shore in 
preparation for mating with the deck 8 . 

As shown in Figure 3.9, to mate the base 4 and deck 
8, the deck 8 is towed between the legs 6 so that it is 
positioned over the base 4 . As shown in Figures 5 and 
6, four guide members 14 are provided on the deck 8 so 
as to aid in installation of the structure. Each guide 
member 14 is made up of a steel beam having an L- shaped 
recess 16 in one end thereof. The recess 16 has a 
hardwood facing 17 to minimise contact damage. Two of 
the guide members 14 at one end of the deck 8 are 
attached to the upper surface of the deck 8, one on 
either side thereof, prior to engagement of the base 4 
and deck 8, so that as the deck is towed between the 
legs 6, it will come to rest against two legs 6 of the 
structure when the respective guide members 14 abut 
these legs 6. Thus, the guide members are used loosely 
to locate the deck relative to the legs 6, 

Once the deck 8 is in position over the base 4, the 
other two guide members 14 are fixed to the deck, with 
the other two legs received within the recesses 16 
thereof, a clearance is left between them so as to 
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allow for tolerances later on in the installation 
process. The deck 8 and base 4 are then firmly secured 
together by jacking the base 4 up against the deck 8. 
The assembly is then towed offshore to the installation 
site as shown in Figure 3.10. 

On arrival at the installation site, the base 4 is 
lowered to the seabed 18 as shown in Figure 3.11 and the 
platform is then jacked up to the required elevation as 
shown in Figure 3.12. Further details of those 
operations will now be discussed. 

The arrangement of the jacking system 21 and the 
guide members 14 is shown in greater detail in Figures 4 
to 6 . As shown in Figures 4 and 5, the jacking system 
21 includes eight jacks located adjacent each of the 
four legs 6 of the structure. A set of four jacks 20 
for lowering the base 4 relative to the deck 8 on to the 
seabed is provided adjacent the inner inboard corner 22 
of each of the triangular lattice legs 6. Two jacks 24 
for raising the deck 8 are provided between each set of 
base lowering jacks 22 and each leg 6, and a further two 
deck raising jacks 2 6 are provided on the other side of 
each of the legs 6 adjacent the deck 8. Each guide 
member 14 extends from the deck 8 for location, to 
engage the outer inboard corner 2 8 of each leg 6, 
adjacent the two further deck raising jacks 26. 

Figure 4 shows the eight jacks 20,24,2 6 adjacent 
one of the legs 6 in vertical perspective view. The 
jacks 20,24,26 are attached to the top of the legs 6 via 
the lifting beam 10. They extend parallel to the leg 6 
to the base 4 where they are held in a jack anchorage 
30. The deck 8 located between the lifting beam 10 and 
base 4 is attached to each of the jacks 2 0,24,26 via 
anchor plates 23 attached to the deck 8 after the deck 
has been floated into position on the base 4. The deck 
8 and base 4 may be raised and lowered relative to one 
another and to the legs 6 . 

As can be seen from Figures 5 and 6, as the deck is 
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jacked up to the required height during installation, it 
will be located relative to the legs 6, but with some 
play, by the corner 2 8 of each leg abutting against the 
guide member 14. Typically a gap of approximately 1m is 
5 left between the deck edge 32 and each of the legs 6 and 
about 15 cm between the legs 6 and the guide end and the 
legs 6. 

Once the deck has been raised to the required 
height by the jacking system, it is necessary to form a 
10 permanent connection between the deck 8 and the legs 6 
so that the jacking system may be removed. In order to 
do this, the deck 8 is first more accurately located 

£ relative to the legs 6 . 

y 

0 The means of locating the deck relative to the legs 

J| 15 6 are shown in Figures 7 and 8. As shown in Figure 7, 
each lattice leg 6 is triangular in shape and has a 
vertically extending chord 34 at each of its three 
corners . Two of the three corners of each triangular 
leg are arranged adjacent the deck edge 32. Thus, the 
^ 2 0 third corner of the leg (referred to as the outboard 
chord) is positioned further outboard with respect to 
the deck 8 . 

To locate the deck, a strop 3 6 is attached around 
the outboard chord 34. A hydraulic tugger 38 is then 
25 attached between the strop and a padeye 40 provided at 
the bottom 42 of the deck edge 32. In addition, a pair 
of inwardly inclided hydraulic screw jacks 44 are 
positioned between fixed deck brackets 41 extending from 
the bottom 42 of the deck edge 32 and each of the 
30 inboard tubular members 34. The hydraulic tugger 38 is 
then tensioned so as to pull the respective leg 6 
towards the deck 6 and, more specifically, the relevant 
chord 34 of the leg 6 against the guide member 14. 

Next, the screw jacks 44 are activated to seat 
35 between the deck brackets 41 and the tubular members 34 
and the hydraulic tugger 3 8 is tensioned further so as 
to hold the connection in position. As the guide 
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members 14 are positioned at the top surface of the deck 
8 and the screw jacks at the bottom of the deck 8, the 
temporary connection formed to locate the deck relative 
to the legs 6, provides a relatively accurate means of 
location in both the horizontal and vertical planes. 

After the deck has been located relative to the 
legs 6 as described above, a permanent connection is 
then formed between the deck and the legs 6. A 
schematic perspective view of the connection between an 
inboard chord 34 of a leg 6 and the deck edge 32 is 
shown in Figure 9. The connection is made up of a 
vertically extending steel shear plate 46 and upper 48 
and lower 50 horizontally extending metal coupling 
plates. The connection is shown in greater detail in 
Figures 10 to 13. As shown in Figure 10, respective 
connections are made between each of the two inboard 
chords 34 of the leg and the deck edge 32. 

One end of the shear plate 4 6 is butt welded to one 
end of a stiffening plate 52 which extends through the 
diameter of each of the inboard chords 34 to which a 
connection is to be made (see Figure 12) . When making 
the connection, the shear plate 46 is firstly swung into 
position between a chord 34 and the deck edge 32. This 
plate 46 is then butt welded to the stiffening plate 52 
along one of its outboard vertical edges. In order to 
allow for a degree of tolerance in vertical alignment 
between the legs and deck, the stiffening plate 52 
extends over a greater length 1^ of the chord 34 than the 
length L 2 of the shear plate 46 to which it is welded. 
Indeed the stiffening plate extends upwardly as far as 
the lifting beam 10 in each leg 6. 

The shear plate 4 6 is then attached to the platform 
edge as follows. 

As shown in Figure 14, a first metal plate 54 is 
fillet welded to the deck edge 32 so that it extends out 
from the deck adjacent one side of the shear plate 46. 
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A second metal plate 56 is then fillet welded to the 
deck edge 32 so that it extends adjacent the other side 
of the shear plate 46. The shear plate 46 is then 
fillet welded to both of the metal plates 54 and 56. 
This method of attachment means that the width of the 
shear plate 46 need not be exactly the same as the 
distance between the stiffening plate 52 and the deck 
edge, thereby providing a tolerance in the horizontal - 
positioning of the deck 8 relative to the legs 6. 

Once the shear plate 4 6 has been welded into 
position, the upper 4 8 and lower 50 coupling plates are 
then swung into position. The coupling plates 48,50 are 
formed with an elliptical cut-out 58 in tlieir outboard 
edges, as shown in Figures 10 and 13, and each chord is 
received in a cut-out 58. As the cut-out 58 is 
elliptical rather than circular, in shape, some degree 
of angular tolerance is provided in the positioning of 
the coupling plate 48,50 relative to the chord 34. As 
can be seen from Figure 13, web 60 extends outwardly 
from the upper surface 62 of the deck edge 32. Location 
brackets 63 are pre-welded to the deck 8 and the web 60 
so as to assist in alignment of the upper coupling plate 
48,50 with the web 60. The coupling plate is then cut 
to size so as to fit between the web 60 and the chord. 
One end of the coupling plate 48,50 is positioned 
against the end of the web 60 and butt welded to the 
web, while the other end of the coupling 48,50 is butt 
welded to the chord 34 around the circumference of the 
cut-out 58. The coupling plates 48,50 are also fillet 
welded to the shear plate 46. Thus, again, tolerance is 
allowed in the horizontal distance between the leg and 
platform. Plate stiffeners 64 are also welded across 
the coupling plates 48 and 50 and their respective webs 
60. 

The connection between the deck 8 and each leg 
chord 34 thus comprises a shear plate 46, and two 
coupling plates 48,50, and this provides a strong 
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connection capable of withstanding both shear and 
bending loads . 

Once a connection as described above has been made 
between the two chords 34 of each leg 6 and the deck 8, 
the jacking system may then be removed. 

It will be appreciated by those skilled in the art 
that many modifications could be made to the embodiment 
of the invention described above without departing from 
the scope of the invention as claimed • Thus, the 
platform may have any number of legs and those legs 
could be of any shape , for example, they could be 
square. Furthermore, the invention may also be 
applicable to structures having legs whicfi do not have a 
lattice structure. 
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Claims 

1. An offshore structure 
and a plurality of lattice 
base and the deck, wherein 
outboard of the deck and a 
between an inwardly facing 
deck. 



comprising a base, a deck, 
legs extending between the 
the legs are arranged 
connection is provided 
face of each said leg and the 



2. An offshore structure as claimed in claim 1, 
wherein each said lattice leg comprises a vertically 
extending chord at each corner thereof . 

3. An offshore structure as claimed in claim 2, 
wherein each said leg chord is circular in cross 
section. 

4 . An offshore structure as claimed in any preceding 
claim, wherein each said lattice leg is triangular. 

5. An offshore structure as claimed in any of claims 2 
to 4, wherein the connection between each said leg and 
the deck comprises a shear plate attached substantially 
vertically between the deck and a said leg chord. 

6. An offshore structure as claimed in claim 5, 
wherein the connection further comprises a stiffening 
plate extending through a diameter of the leg chord, 
wherein a first side edge of said shear plate is welded 
to said stiffening plate and said shear plate and said 
stiffening plate are substantially aligned. 

7. An offshore structure as claimed in claim 6, 
wherein the stiffening plate extends over a greater 
length of the leg chord than the shear plate. 
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8. An offshore structure as claimed in claim 6 or 7, 
wherein the inboard end of said shear plate is welded 
between two plates extending outwardly from the deck 
edge . 

9. An offshore structure as claimed in any of claims 5 
to 8, wherein the connection further comprises a further 
metal coupling plate attached horizontally between the- 
deck and the let chord. 

10. An offshore structure as claimed in claim 9, 
wherein the coupling plate has a cut-out in an edge 
facing the leg chord, such that a part of the periphery 
of the leg chord is held within the cut-out. 

11. An offshore structure as claimed in claim 10, 
wherein the cut-out is elliptical in shape. 

12. An offshore structure as claimed in any of claims 9 
to 11, wherein a horizontal web is attached to the deck 
and the coupling plate is butt welded thereto, 

13 . An offshore structure as claimed in any of claims 9 
to 12, wherein plate stiff eners extending from the 
inboard end to the outboard end are provided in the 
coupling plate. 

14. An offshore structure as claimed in any of claims 9 
to 13, wherein a coupling plate is provided at the top 
and the bottom of the shear plate. 

15. An offshore structure as claimed in claim 14, 
wherein each coupling plate is welded to the shear plate 
at the join between the plates. 

16. An offshore structure as claimed in any of claims 2 
to 15, wherein the connection is formed between the deck 
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and two said leg chords located at either end of the 
inwardly facing face of the lattice leg. 

17. A method of installing an offshore structure 
5 comprising a base, a deck and a plurality of lattice 
legs located outboard of the deck, the method 
comprising the steps of: jacking the deck to the 
required height; forming a permanent connection between 
the deck and the legs; and removing the jacking system 
10 from the structure. 



18. A method of installing an offshore structure as 
=13 claimed in claim 17, wherein guides are provided on the 

;^ deck so as to guide the deck as it is jacked up the 

15 legs. 



19. A method of installing an offshore structure as 
claimed in claim 18, further comprising the steps of: 
attaching four legs to the base; attaching two guides to 
i*i 20 the deck; floating the deck over the base so that it 
passes between the legs until the guides abut against 
two said legs; and attaching another two guides to the 
deck . 



: 5S?r, 



25 20. A method of installing an offshore structure as 

claimed in claim 18 or 19, wherein the guides comprise 
beams attached to and projecting from the upper surface 
of the deck and being shaped for engaging a chord of a 
said leg. 

30 

21. A method of installing an offshore structure as 
claimed in <jany of claims 17 to 20, wherein the deck is 
located relative to the legs prior to formation of the 
permanent connection . 

35 

22 . A method of installing an offshore structure as 
claimed in claim 21, wherein the deck is located by 
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pulling the leg towards the deck so as to hold the leg 
chord against the guide. 

23 . A method of installing an offshore structure as 
claimed in claim 22, wherein a hydraulic tugger is 
provided between an outer edge of the leg and the deck 
so as to pull the leg towards the deck. 

24. A method of installing an offshore structure as 
claimed in any of claims 21 to 23, wherein hydraulic 
screw jacks are provided at the base of the deck so as 
to push the inboard leg chords away from the lower deck 
edge . 

25. A method of installing an offshore structure as 
claimed in any of claims 22 to 24, wherein the deck is 
pulled towards each of the legs. 

26. A method of locating a deck of an offshore 
structure relative to a plurality of outboard lattice 
legs, said legs comprising a plurality of chords 
arranged at respective corners thereof, said method 
comprising the steps of pulling an outer leg chord 
towards said deck and pushing the leg chords located 
adjacent the deck away therefrom. 

27. A method of locating a deck of an offshore 
structure relative to a plurality of outboard lattice 
legs as claimed in claim 26, wherein the outer leg chord 
is pulled towards the deck by means of a hydraulic 
tugger . 

28. A method of locating a deck of an offshore 
structure relative to a plurality of outboard lattice 
legs as claimed in claim 26 or 27, wherein the leg 
chords located adjacent the deck are pushed away 
therefrom by means of hydraulic screw jacks extending 
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from the deck edge. 

29. A method of installing an offshore structure as 
claimed in any of claims 17 to 25, wherein the permanent 
connection is formed by welding a substantially 
vertically extending shear plate between a chord of the 
lattice leg and the deck edge. 

30. A method of installing an offshore structure as 
claimed in claim 29, wherein a stiffening plate is 
provided through a diameter of the leg, and a first side 
edge of said shear plate is welded to said stiffening 
plate, and said shear plate and said stiffening plate 
are substantially aligned. 

31. A method of installing an offshore structure as 
claimed in claim 30, wherein the stiffening plate 
extends over a greater length of the leg chord than the 
shear plate. 

32. A method of installing an offshore structure as 
claimed in claim 3 0 or 31, wherein two plates are welded 
to the deck edge on respective sides of the shear plate 
and extending outwardly from the deck edge, and the 
inboard end of said shear plate is welded between the 
two plates. 

33. A method of installing an offshore structure as 
claimed in any of claims 29 to 32, wherein the 
connection further comprises a further metal coupling 
plate attached horizontally between the deck and the leg 
chord, the second metal plate having a cut-out in an 
edge facing the leg chord, such that a part of the 
periphery of the leg chord is held within the cut-out. 

34. A method of installing an offshore structure as 
claimed in claim 33, wherein the cut-out is elliptical 
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in shape . 

35. A method of installing an offshore structure as 
claimed in claim 33 or 34, wherein a coupling plate is 
provided at the top and the bottom of the shear plate. 

36. A method of installing an offshore structure as 
claimed in any of claims 33 to 35, wherein the shear - 
plate and the coupling plate are welded together* 

37. An offshore structure comprising a base, a deck, 
and a plurality of legs extending between the base and 
the deck, wherein the legs are arranged outboard of the 
deck and a connection is provided between an inwardly 
facing face of each said leg and the deck. 

38. A method of installing an offshore structure 
comprising a base, a deck and a plurality of legs 
located outboard of the deck, the method comprising the 
steps of jacking the deck to the required height ; 
forming a permanent connection between the deck and the 
legs; and removing the jacking system from the 
structure. 
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avjgjable between the filing date of the prior application(s) and the national or PCT international filing date of this application: 



;s Application Number 


Filing Date 


Status-Patented, Pending or Abandoned 


m PCT/GB99/03521 

■53W-- 


25 OCTOBER 1999 


PENDING 









CI I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and belief 
arg%elieved to ^ e true; anc * mrmer mat these statements were made with the knowledge that willful false statements and the like so made are 
pujgshable by fine or imprisonment, or both, under section 1001 of title 18 of the United States Code and that such willful false statements may 
jeopardize the validity of the application or any patent issued thereon. 



POWER OF ATTORNEY: I (We) hereby appoint as my (our) attorneys, with full powers of substitution and revocation, to 
prosecute this application and transact all business in the Patent and Trademark Office connected therewith: Everett G. Diederiks, Jr. (Reg. No. 
33,323) and Nicholas S. Whitelaw (Reg. No. 36.418). 



I (we) authorize my (our) attorneys to accept and follow instructions from regarding any matter related to the 

preparation,^carnination, grant and maintenance of this application, any continuation, continuation-in-part or divisional based thereon, and any 
patent resulting therefrom, until I (we) or my (our) assigns withdraw this authorization in writing. 



Send correspondence to: 



DIEDERIKS & WHITELAW . PLC 

12471 Dilling ham S quare. #30 1 



Telephone calls to: 
(703) 583-8300 



( Full Name of First or Sole Inventor 

David Collier 


Citizenship 

U.K. 


Residence Address 

Medlar Cottage 
Kettlewell Hill 
Horsell 
Surrey 
GU21 4JJ (Sfi^J 


Post Office Address ^Same as Residence 


Date 

K 3o Xl^ Ov 


Signature ^ 

^ ±X5 ca _ 



£3 See following page(s) for additional joint inventors. 
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Full Name of Joint Inventor 

Gordon Jackson 


Citizenship 

U.K. 


Residence Address 

30 Michleham Down 
Woodside Park 
London- r , . 
N12 7JN 


Post Office Address &\Sam e as Residen ce 


Date 


Signature 




\\ Full Name of Joint Inventor 

| John Roberts 


Citizenship 

U.K. 


Residence Address 

Q 43 Ridgway Place 

« LondoiL^V194f W &Rk£ 


Post Office Address feQSam e as Residence 




Suture ^ jjjjY 




M&l Name of Joint Inventor 


Citizenship 


Evidence Address 


Post Office Address \3Same as Residence 


Bale 


Signature 






Full Name of Joint Inventor 


Citizenship 


Residence Address 


Post Office Address \_\Same as Residence 


Date 


Signature 



CUSee following page(s) for additional joint inventors. 



